Surface motion upregulates superficial zone protein and hyaluronan production in chondrocyte-seeded three-dimensional scaffolds.
A cartilage engineering bioreactor has been developed that provides joint-specific kinematics. This study investigated the effect of articular motion on the gene expression of superficial zone protein (SZP) and hyaluronan synthases (HASs) and on the release of SZP and hyaluronan of chondrocytes seeded onto biodegradable scaffolds. Cylindrical (8 x 4 mm) porous polyurethane scaffolds were seeded with bovine articular chondrocytes and subjected to static or dynamic compression, with and without articulation against a ceramic hip ball. After loading, the mRNA expression of SZP and HASs was analyzed, and SZP immunoreactivity and hyaluronan concentration of conditioned media were determined. Surface motion significantly upregulated the mRNA expression of SZP and HASs. Axial compression alone had no effect on SZP and increased HAS mRNA only at high strain amplitude. SZP was immunodetected only in the media of constructs exposed to surface motion. The release of hyaluronan into the culture medium was significantly enhanced by surface motion. These results indicate that specific stimuli that mimic the kinematics of natural joints, such as articular motion, may promote the development of a functional articular surface-synovial interface.